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REMARKS 

I. Status of the Claims. Upon entry of this Amendment, claims 1, 2, 7-18 and 36- 
45 are pending. Claims 2, 4, and 19 have been canceled without prejudice or disclaimer. Claims 
19, 36-43 and 45 have been withdrawn from consideration by the Examiner as being directed to 
non-elected subject matter. 

Claims 1,17 and 45 have been amended without prejudice or disclaimer. Support 
for the amendments is found throughout the specification, e.g., in the classes of allergens set forth in 
the specification in the paragraph bridging pages 19 and 20 and in the allergens set forth in Table 8 
on pages 100-1 13, and at page 17, lines 8-11 and original claim 2 (preferred substitution at loop or 
corner region). 

By the this Amendment, no new matter has been introduced into the application. 

II. Response to Rejections 

(i) Rejection Under 35 U.S.C. §112, second paragraph. Claims 1-4, 7-18 and 44 
have been rejected for alleged indefiniteness. In response, claims 1 and 17 have been amended to 
further clarify claimed subject matter. The amendment of claim 1 serves to clarify that the epitope 
sequence is substituted for the corresponding sequence in the homologous scaffold protein. 
Reconsideration and withdrawal of the rejection under section 112, second paragraph is requested. 

(ii) Rejection Under 35 U.S.C. §112, first paragraph (enblement). Claims 1-4, 7-18 

and 44 are rejected for alleged lack of enablement. In response, claims 2 and 4 have been canceled, 

and claim 1 has been amended to be directed to: 

a scaffold protein substituted with a peptide epitope sequence from an allergen 
protein that is structurally homologous to said scaffold protein, said hybrid 
protein has a native conformation when compared to said scaffold protein, 
wherein the scaffold protein has at least 30 percent sequence identity to the 
allergen protein from which the peptide epitope sequence is derived, wherein 
the peptide epitope sequence is 9 to 45 amino acids in length 
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and is present in a surface accessible loop or corner region of the hybrid 
protein corresponding to its position in the allergen protein, and 
wherein the allergen protein is selected from the group consisting of grass 
group 5 allergens, grass group 2 allergens, dust mite group 1 allergens, dust 
mite group 2 allergens, 
Asterales group 5 allergens, 

Fagales group 1 allergens, Fagales group 2 allergens, 

Vespid antigen 5 allergens, and 

Bee venom group 2 antigen allergens. 

The specification enables the full scope of the claims. At the time the application 
was filed, grass groups 5 and 2 pollen allergens, house dust mite groups 1 and 2 allergens, Asterales 
group 5 allergens, Fagales groups 1 and 2 allergens, Vespid antigen 5 allergens, and bee venom 
group 2 allergens were well-characterized classes of proteins. Multiple members of each of these 
allergen families had been isolated. See specification at Table 8, beginning at page 100. Three 
dimensional structures had been published for the Fagales group 1 allergen, Bet v 1 1 and Bet v2 
(profylin), house dust mite group 2 allergen, Der p 2 2 , Vespidae antigen 5 allergen, Ves v 5 3 . 
Additionally, at the time the application was filed, a robust 3-D structure of the house dust mite 
group 1 allergen, Der p 1, had been published. Topham et al, 1994, Protein Eng. 7:869-894 
(Attached at Tab A). Additionally, at the time the application was filed, the 3-D structures for grass 
pollen 5 (as evidenced by the Protein Data Bank Accession number 1L3P), for grass pollen 2 (as 
evidenced by the Protein Data Bank Accession number 1 WHO and 1 WHP), several Asterales 
pollen (e.g., ragweed) allergens (as evidenced by the Protein Data Bank Accession numbers 1BBG, 
2BBG, and 3BBG), and bee venom group 2 antigen Api m 1 (Protein Data Bank Accession 1FCQ ) 
were also known. Thus, at the time the application was filed, a 3-D structure had been established 
for at least one member of each of the classes of allergens called for in the claims. 

One of ordinary skill in the art would have been able to use the known three 
dimensional and sequence information available for at least the grass group 5 allergens, grass group 
2 allergens, dust mite group 1 allergens, dust mite group 2 allergens, Asterales group 5 allergens, 

1 See Specification, Table 9 at page 138; 3-D structure deposited with Protein Data Bank (PDB) under ID NO: 1BV1 . 

2 See Specification, Table 9 at page 135; 3-D structure deposited with PDB under ID NO: 1A9V. 

3 See Specification, Table 9 at page 147, 3-D structure deposited with PDB under ID NO: 1QNX. 
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Fagales group 1 allergens, Fagales group 2 allergens, Vespid antigen 5 allergens, and Bee venom 
group 2 antigen allergens to practice the claimed invention without undue experimentation. 

The claims have also been amended to be directed to hybrid proteins wherein the 
scaffold protein and the epitope exhibit at least 30% sequence identity. Support for this amendment 
may be found at least on pages 9-10 of the specification. (See claim 1 .) It was well-known at the 
time the application was filed, that homologous proteins with greater than or equal to 30% identity 
and similar functions have closely similar 3-D structures. 

At the time the application was filed, one of ordinary skill could routinely identify 

homologous regions between proteins using standard alignment and homology programs, such as 

the programs Gap, Bestfit and BLAST. See specification at page 18, lines 1 1-14. Having aligned 

homologous proteins, the instant specification provides guidance to choose a surface accessible 

portion, preferably a loop or corner region. See specification at page 10, lines 18-20 and page 17, 

lines 8-11. As stated in the specification: 

Switching corresponding regions of homologous proteins, especially 
in surface accessible, e.g., loop and corner, regions predictably 
conserve native structure. Surface accessible regions especially loop 
and corner regions, tend to demonstrate more flexibility and better 
tolerate changes while retaining structure. This approach also finds a 
counterpart in directed evolution, where homologous enzymes are 
recombined to yield novel, function enzyme chimeras. 

Specification at page 17, lines 8-13. Upon identifying regions of protein that are to be "switched," 
standard molecular biology techniques can be used to construct the hybrid proteins. See 
specification at pages 23-31. Lastly, the specification provides guidance for expressing and 
purifying hybrid constructs having a native structure, e.g., by expressing hybrid protein in insect 
cells or, preferably, in yeast, e.g., Piccia pastoris. Specification at pages 3 1-36, particularly page 
36, lines 7-12. The specification states explicitly that, "these expression systems should yield 
"native" glycosylation and structure, particularly secondary and tertiary structure, of the expressed 
polypeptide." Specification at age 36, lines 10-12. 

Thus, the specification provides all of the guidance required to identify epitopes for 
substitution, construct nucleic acids encoding hybrid proteins, and then express the hybrid proteins 
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in native form. In view of the extensive guidance in the specification, there is a high likelihood that 
a particular hybrid protein made according to the specification will include a B cell epitope and be 
expressed in native form. 

The specification further provides extensive guidance on methods to test the relevant 
properties of hybrid proteins. Native confirmation may be assessed, for example, by circular 
dichroism (CD) spectroscopy, nmr spectroscopy, neutron diffraction and fluorescence spectroscopy. 
Specification at page 23, lines 1-14. Lastly, using precisely the methods set forth in the 
specification, Applicants successfully constructed over one dozen hybrid allergens having native 
structure and reduced allergenicity and retaining immunogenicity 

For the reasons set forth above, at the time the application was filed, one of ordinary 
skill in the art would have been able to make and use the claimed invention without undue 
experimentation. Reconsideration of the claims and withdrawal of the rejection thereof for lack of 
enablement under 35 U.S.C. §1 12, first paragraph is respectfully requested. 



(Hi) Rejection Under 35 U.S.C. $112, first paragraph (written description). Claims 

1-4, 7-18 and 44 are rejected for alleged lack of written description. In response, claims 2 and 4 

have been cancelled and claim 1 has been amended to be directed to hybrid proteins comprising: 

a scaffold protein substituted with a peptide epitope sequence from an allergen 
protein that is structurally homologous to said scaffold protein, said hybrid 
protein has a native conformation when compared to said scaffold protein, 
wherein the scaffold protein has at least 30 percent sequence identity to the 
allergen protein from which the peptide epitope sequence is derived, wherein 
the peptide epitope sequence is 9 to 45 amino acids in length 
and is present in a surface accessible loop or corner region of the hybrid 
protein corresponding to its position in the allergen protein, and 
wherein the allergen protein is selected from the group consisting of grass 
group 5 allergens, grass group 2 allergens, dust mite group 1 allergens, dust 
mite group 2 allergens, Asterales group 5 allergens, Fagales group 1 allergens, 
Fagales group 2 allergens, Vespid antigen 5 allergens, and Bee venom group 2 
antigen allergens. 
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As set forth above in connection with the response to the enablement rejection, the 



claims have been directed to hybrid allergen proteins from classes of allergens that are well 
characterized by both sequence and three-dimensional structure and in which the scaffolding protein 
and the allergen share at least 30% sequence identity. As set forth above, using the known three 
dimensional structure of at least one member of the grass group 5 allergens, grass group 2 allergens, 
dust mite group 1 allergens, dust mite group 2 allergens, Asterales group 5 allergens, Fagales group 
1 allergens, Fagales group 2 allergens, Vespid antigen 5 allergens, and Bee venom group 2 antigen 
allergens, and routine and predictable sequence alignment programs, one of ordinary skill in the art 
could recognize the sequence of any of the hybrid grass group 5 allergens, grass group 2 allergens, 
dust mite group 1 allergens, dust mite group 2 allergens, Asterales group 5 allergens, Fagales group 
1 allergens, Fagales group 2 allergens, Vespid antigen 5 allergens, and Bee venom group 2 antigen 
allergens encompassed by the claims. The respective sequences provide sufficient physical 
characteristics to comply with the written description requirement. 

Reconsideration of the claims and withdrawal of the rejection thereof for lack of 
written description under 35 U.S.C. §112, first paragraph is respectfully requested. 

III. Conclusion. This application is believed to be in condition for allowance, 
which is earnestly solicited. 

Dated: August 27, 2008 Respectfully submitted, 
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